Abstract. -We have studied the dynamics of atom motion at metal (100) surfaces. The interactions between atoms are modelled with central forces and angle bending forces. Results for frequencies and polarizations of surface modes have been obtained for the following metals: body centered Cr, Fe, K, Mo, Na, V. W; face centered Ag, Al, Au, Cu, Ir, Ni, Pd, Pt, Rh.
1. Introduction. -In the last few years we have seen the development of experimental techniques which are sensitive to surface phonons.
The electron energy loss spectroscopy experiments of Ibach and
Bruchmann ( 1 1 and of Andersson [2] have revealed surface phonons o n nickel. Helium scattering experiments by Brusdeylins, Doak, and Toennies [3] determined by first calculating y from the elastic constants, and then using the equilibrium condition, along with experimentally determined frequencies at high symmetry points in the bulk dispersion curves. n n The frequencies that gave the best overall fit are vT (?,~,0), n n n v(n,O,O) and v(?,~,?).
We measured the goodness of fik by comparing 
h e e x p e r i m e n t a l b u l k d i s p e r s i o n c u r v e s w i t h o u r t h e o r e t i c a l l y g e n e r a t e d d i s p e r s i o n c u r v e s . F o r t h e c a s e o f FCC m e t a l s , we a l s o u s e d a t w o n e i g h b o r m o d e l w i t h a n g l e b e n d i n g . T h e d e v e l o p m e n t i s a n a l o g o u s t o t h a t f o r t h e BCC m e t a l s .
W i t h t h e m o d e l s i n h a n d , t h e s u r f a c e p h o n o n f r e q u e n c i e s c a n now E a c h a t o m i c l a y e r i s a s s u m e d t o b e i n f i n i t e i n e x t e n t .
3. R e s u l t s f o r BCC M e t a l s . q u a l i t a t i v e l y f a i r l y t y p i c a l .
T h e y a r e f o r Cr i n t h e r e g i o n b e t w e e n
a n d M o n t h e z o n e b o u n d a r y . T h e m o d e s h a v e b e e n named a c c o r d i n g t o -t h e i r s h e a r o r l o n g i t u d i n a l c h a r a c t e r a t X . T h e m o d e s t h a t b e g i n a s s h e a r h o r i z o n t a l ( S H ) a n d s h e a r v e r t i c a l ( S V ) a t X a p p r o a c h o n e a n o t h e r a s we move t o t h e r i g h t o f 2. At t h e i r p o i n t o f c l o s e s t a p p r o a c h e a c h mode h a s b o t h v e r t i c a l a n d h o r i z o n t a l s h e a r . T h e r e a f t e r t h e mode w h i c h i s l o w e r i n f r e q u e n c y b e c o m e s c o m p l e t e l y SV w h i l e t h e mode w h i c h b e g a n a s SV b e c o m e s SH. I t i s a s i f t h e t w o m o d e s h a d " c r o s s e d " o n e a n o t h e r . I t s e e m s u s e f u l i n t h e r e m a i n d e r o f t h i s d i s c u s s i o n t o s p e a k o f s u c h e n c o u n t e r s a s mode " c r o s s i n g s " e v e n t h o u g h t h e r e i s n o a c t u a l i n t e r s e c t i o n o f t h e m o d e s .
" C r o s s i n g " w i l l m e a n t h a t t h e m o d e s h a v e a l t e r e d t h e i r p o l a r i z a t i o n w h e n t h e y e n c o u n t e r o n e a n o t h e r i n t h e d i s p e r s i o n p l o t s . I n t h i s l a n g u a g e we s e e t h e m o d e w h i c h b e g i n s a s LL a t 2 ( a l o w e r l o n g i t u d i n a l v i b r a t i o n ) c r o s s e s SH.
T h e LL mode g r a d u a l l y l o s e s i t s a m p l i t u d e i n t h e s u r f a c e l a y e r , u n t i l a t M i t i s v i b r a t i n g e n t i r e l y p a r a l l e l t o t h e s u r f a c e i n t h e A typical set of dispersion curves is shown in Fig. 2 for Ni. Note that the mode SV2 at now exists only at il and is no longer a continuation of LL as i t was in the body centered case. Also the mode of SV-SH character is found near the zone edge center in all cases.
